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Break-apart tubing connectors for use in dialysis blood tubing sets 



(54) 

(57) A connector (64) for use in a dialysis tubing set 
in which the venous and arterial tubing connector ends 
(60,62) are integrally molded into a one break-apart 
connector, such that the connector ends (60,62) may be 
easily broken apart to form two distinct connector ends. 
Prior to use in a dialysis procedure, the connector ends 
are separated into two distinct connector ends by a 
manual snap breakage of the coupled connector ends 
at a line of weakness or partially scored portion (66) of 



the integrally molded break-apart connector (64). Once 
separated from each other through manual separation 
of the connector, each connector end is connected to 
respective ports on the same medical apparatus. In this 
invention, the connector ends (60,62) themselves are 
preferably each made in the respective color that corre- 
sponds to the color of either of the respective ports on 
the medical device. 
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Description 

Field of the Invention 

[0001] The present invention relates generally to 
tubing connectors for use in dialysis blood tubing sets; 
and more particularly to integrally formed tubing con- 
nectors which are broken apart prior to use in dialysis. 

Background of the invention 

[0002] The present invention improves upon sterile 
disposable tubing sets used in hemodialysis. Sterile dis- 
posable tubing sets are advantageous in dialysis proce- 
dures because they need to be sterilized once and are 
only used once and are then discarded. In hemodialy- 
sis, the patient's blood is removed from the patient's 
body, anticoagulated, and circulated in an extracorpor- 
eal tubing circuit through a dialyzer or artificial kidney. 
This removes toxic substances such as urea and creat- 
inine from the blood. Typically, a complete hemodialysis 
procedure is repeated every other day. Thus, because 
hemodialysis is performed so frequently, it is highly 
desirable to keep the cost of each treatment as low as 
possible. It is also very important to maintain sterility for 
patient safety. To achieve both of these ends, disposa- 
ble blood tubing sets have been developed. Indeed, dis- 
posable sets such as those shown in Brugge r, et al., 
U.S. Patent 5,693,008 are preferred, because these 
tubing sets prevent contamination of the dialysis 
machine, which in turn prevents contamination of dialy- 
sis patients. This enhances safety and keeps the cost of 
each treatment down. 

[0003] At the present time extracorporeal disposa- 
ble dialysis tubing sets comprise one or more cannulae 
for drawing blood from and returning blood to a patient. 
The blood tubing set typically includes a plurality of 
medical tubing segments, bubble traps or drip cham- 
bers, pressure monitoring sites, air bubble detection 
sites, access sites, clamps, peristaltic pump headers 
and possibly numerous other sorts of accessories. As 
described further in Heath et al., U.S. Patent 4,770,787, 
the extracorporeal tubing circuit can include a fluid flow 
cassette that can be mounted on a dialysis machine. 
The cassette would then preferably have one or more 
flexible tubes that extend from a sidewall to form a pump 
loop. 

[0004] As mentioned, an extracorporeal blood tub- 
ing set includes a plurality of tubing segments, two of 
which particularly are the venous and arterial dialyzer 
tubing segments and their associated arterial and 
venous dialyzer connector ends. The venous dialyzer 
tubing segment comprises a venous dialyzer connector 
end which may be or may include a luer lock connector 
apparatus for connecting the venous dialyzer tubing 
segment to the dialyzer. The arterial dialyzer connector 
end is adapted to connect the arterial dialyzer tubing 
segment to the dialyzer as well. The arterial dialyzer 



connector end may also be or may include a luer lock 
type of connector. In conventional practice, both the 
venous and arterial connector ends are covered with 
loose-fitting caps preferably color-coded. The primary 

5 purpose of such caps is the maintenance of sterility of 
the tubing set and connector ends before installation 
onto the dialysis machine. A color-coding system has 
been used whereby the colors of these loose-fitting 
caps are matched with corresponding colors of the dia- 

io lyzer ports to which they must be connected. The color 
coordination is meant to prevent confusion of the inlet 
and outlet ports on the dialyzer. 

[0005] In use however, a disadvantage of loose-fit- 
ting caps occurs first when the caps are removed prior 

15 to connection to the dialyzer. Manually removing the 
caps covering the connectors provides a potential for 
contamination of the connector ends by the human 
operator of the dialysis machine. During this manual 
removal, the operator may inadvertantly touch the ster- 

20 ile connector end that connects to the dialyzer, render- 
ing that connector end non-sterile. 
[0006] Furthermore, in conventional practice, the 
distinct elements forming the connector ends have 
required that each connector end be manufactured sep- 

25 arately. By manufacturing the connector ends as an 
integrally molded product, the cost of manufacturing the 
tubing set is decreased. 

[0007] A breakable tubing coupling apparatus was 
disclosed in Folden, U.S. Patent No. 5,221 ,267 for incor- 

30 p oration into a peritoneal dialysis conduit system. Spe- 
cifically, the Folden patent describes using the 
breakable tubing coupling apparatus to remove tubing 
sections after fluid has passed therethrough. In the 
Folden apparatus, there is fluid communication through 

35 the tubing coupling apparatus before the breakable cou- 
pling apparatus is separated from the section of tubing 
entering the peritoneal cavity. The Folden breakable 
tubing coupling is used to detach tubing segments from 
the patient after peritoneal dialysis is completed. 

40 [0008] It is toward the need to maintain a steriliza- 
ble tubing set, to simplify manufacturing and to prevent 
confusion in connecting the tubing set to both the dialy- 
sis machine and to the patient, that the present inven- 
tion is directed. 

45 

Summary of the Invention 

[0009] The present invention is directed toward 
integrally molding the venous and arterial tubing con- 

50 nector ends into a one break-apart connector, such that 
the connector ends may be easily broken apart to form 
two distinct connector ends. This is achieved by a man- 
ual snap breakage of the coupled connector ends. In 
this invention, the connector ends themselves are pref- 

55 erably each made in the respective color that corre- 
sponds to the color of either the inlet or the outlet ports. 
Once separated from each other through manual sepa- 
ration of the connector ends at a line of weakness or 
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partially scored portion of the integrally molded break- 
apart apparatus, the arterial dialyzer connector end is 
connected to its respective dialyzer port, and the 
venous dialyzer connector end is connected to its 
respective dialyzer port. 5 
[001 0] The present invention further includes mold- 
ing the arterial cannula connector end and the venous 
cannula connector end together using a connector as 
above. The arterial and venous cannula connector ends 
are broken apart prior to connection to the respective w 
arterial or venous cannulae which are then connected 
to a patient. 

[0011] Accordingly, the present invention relates to 
providing a disposable tubing set containing integrally 
molded connector ends that are detachable from each 15 
other at a line of weakness or scored portion to be con- 
nected to a medical device prior to use. 
[0012] A method of the present invention involves 
separating the break-apart connectors along a line of 
weakness or scored portion and then connecting the 20 
broken apart connector ends to a medical device before 
beginning dialysis. 

[0013] The present invention further relates to a 
break-apart connector apparatus, containing connec- 
tion mechanisms on the connector ends that are each to 25 
be separately connected to a medical device after the 
connector ends are broken apart from each other. 
[0014] One significant aspect of the present inven- 
tion is that the integrally molded one-piece break-apart 
connector apparatus may be broken apart by applying 30 
manual finger pressure leveraged in a concentrated 
fashion directed towards the line of weakness or scored 
portion of the connector apparatus, thereby separating 
the connector ends at the scored portion. 
[0015] Another aspect of the present invention is 35 
that the break- apart, color-coordinated connector ends 
allow for simple installation of the connector ends cor- 
rectly onto the corresponding sites on the medical 
device. 

[001 6] Yet another aspect of this invention is that by *o 
eliminating the removable loose-fitting caps covering 
the connector ends of prior devices, the number of addi- 
tional components in each blood tubing set is reduced 
from four to two. This reduces manufacturing costs. 
[0017] Further significant aspects of the present as 
invention will be apparent to one skilled in the art from 
the following detailed description and claims read in 
conjunction with the accompanying drawings which are 
described briefly below. 

so 

Brief description of the drawings 
[0018] 

FIG. 1 is a partial schematic diagram illustrating a 55 
portion of a typical hemodialysis apparatus and a 
blood tubing set circuit 

FIG. 2 is an elevational view of a blood tubing set 



containing break-apart connectors according to the 
present invention. 

FIG. 3 is an enlarged elevational view of a break- 
apart arterial-venous dialyzer connector according 
to the present invention. 

FIG. 4 is an enlarged elevational view of the break- 
apart arterial-venous dialyzer connector of FIG. 3 
after separation into separate connector ends 
according to the present invention. 
FIG. 5 is an enlarged elevational view of a break- 
apart arterial-venous cannula connector according 
to the present invention. 

FIG. 6 is an enlarged elevational view of the break- 
apart arterial-venous cannula of FIG. 5 after sepa- 
ration into separate connector ends according to 
the present invention. 

FIG. 7 is an enlarged, not to scale, side view of the 
break-apart cannula connector apparatus being 
separated into separate connector ends by the 
application of finger pressure. 
FIG. 8 is an elevation illustrating the dialyzer con- 
nector ends connected to both of the dialyzer ports 
and the respective cannula connector ends con- 
nected to the cannulae. 

Detailed description of the preferred embodiment 

[0019] FIG. 1 illustrates schematically a hemodialy- 
sis apparatus incorporating a blood tubing set according 
to the present invention. Blood to be processed or dia- 
lyzed, typically referred to as arterial blood because it 
often is withdrawn from an artery, is withdrawn from a 
patient 10 through an arterial cannula 12 and flows 
through an arterial tubing segment 14 of the blood tub- 
ing set 28. The arterial tubing segment 14 includes a 
pump header tubing section 16 which is acted upon by 
the rotor of a peristaltic pump 18 to move the blood 
through the tubing lines of the hemodialysis apparatus. 
The blood then passes into a dialyzer 20. Blood exits 
the blood chamber 22 of the dialyzer 20 into a venous 
tubing segment 24 of the blood tubing set and returns to 
the patient 10 through a venous cannula 26. Fig. 1 is 
only a schematic or diagramatic illustration representa- 
tive of a typical hemodialysis circuit. Many variations of 
this general system are possible which are within the 
spirit and scope of hemodialysis procedures with which 
the present invention is forseeably usable. 
[0020] As a part of the disposable blood tubing set 
28, FIG. 2 shows the connectors of the instant invention 
before connection to either a dialyzer or cannulae. It 
should be understood by one skilled in the art that one 
break-apart connector apparatus or both the dialyzer 
and cannula break-apart connector apparatuses may 
be present in a blood tubing set 28 according to the 
instant invention. 

[0021] Referring now to the detailed elements of 
FIG. 2, the blood tubing set 28 includes a fluid flow 
chamber cassette 36, a blood pump tubing section or 
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loop 16, tubing tines 40 for the addition of heparin, 
saline, medications or the like, and pressure sensors 
38. The fluid flow chamber cassette 36 contains two 
fluid flow chambers, arterial chamber 32 and venous 
chamber 34, in which blood accumulates and then out 
of which blood flows prior to and after passing through a 
dialyzer (not shown in FIG. 2) through the dialyzer inflow 
line 42 and dialyzer outflow line 44. As will be described 
in more detail below, the arterial dialyzer connector end 
54 attached to the arterial tubing segment 42 is adapted 
to connect the arterial tubing segment 42 to the dialyzer 
(see FIG. 8). The venous dialyzer connector end 56 is 
similarly adapted to connect the venous tubing segment 
44 to the dialyzer (see FIG. 8). The arterial and venous 
dialyzer connector ends 54, 56 are molded integrally 
together as a one piece, single connector apparatus 50 
before separation and connection to the respective 
ports on the dialyzer. The dialyzer connector ends 54 
and 56 are manufactured with handles 58 to allow for 
easier gripping and manipulation. The handles 58 are 
fin-like flat devices protruding out from the body of each 
dialyzer connector end 54 and 56. The handles 58 pro- 
vide surfaces for finger contact while gripping and/or 
twisting to lock each dialyzer connector end into the dia- 
lyzer or like receptor. The cassette 36 also contains 
arterial and venous tubing segments 14 and 24 respec- 
tively through which blood is drawn from and returned to 
the patient as shown in FIG. 1. A preferred cassette 36 
is more fully described in U.S. Patent No. 4,770,787. 
[0022] The arterial tubing segment 14 and the 
venous tubing segment 24 are each connectable to a 
cannula or cannula tubing system (FIG. 8) which takes 
blood that needs to be dialyzed out of a patient 10 
through the arterial tubing segment 14 and returns the 
dialyzed blood to the patient after completion of the dial- 
ysis procedure through the venous tubing segment 24. 
The arterial cannula connector end 62 is adapted to 
connect the arterial tubing segment 14 to a fistula nee- 
dle or cannula 63 (not shown in FIG. 2; but see FIG. 8, 
below). The venous cannula connector end 60 is 
adapted to connect the venous tubing segment 24 to a 
fistula needle or cannula 65 (not shown in FIG. 2) as 
well. The arterial cannula connector end 62 and venous 
cannula connector end 60 are molded together in a one 
piece single connector apparatus 64 before separation 
and connection to their respective fistula needles. 
[0023] Break-apart tubing connectors 50 and 64 of 
the instant invention will now be more fully described 
with reference to FIGS. 3 through 7. 
[0024] FIG. 3 shows the arterial 54 and venous 56 
dialyzer connector ends molded integrally together into 
one piece 50 before separation. An area or line of weak- 
ness 52 is shown around the circumference of the con- 
nector. The area or line of weakness may be a scored 
portion on the connector. It is understood that the 
scored portion 52 may be partially scored enough to 
allow separation of the dialyzer connector ends 54 and 
56 by grasping each end 54, 56 and applying a bending 



force (see FIG. 7, for example). It is also understood 
that the scored portion 52 used to separate the dialyzer 
connector ends 54 and 56 need not be in the middle of 
the dialyzer connector ends 54 and 56. The dialyzer 
5 connector ends 54 and 56 may be of non-identical 
sizes. The dialyzer connector ends 54 and 56 are then 
broken apart prior to attaching them to the dialyzer 20. 
Broken apart connector ends 54 and 56 are shown in 
FIG. 4. 

10 [0025] The tubing set 28 is preferably assembled 
with a connector 50 having the arterial dialyzer connec- 
tor end 54 being molded integrally with the venous dia- 
lyzer connector end 56. The scored portion 52 allows 
the dialyzer connector ends 54 and 56 to be broken 

15 apart easily and attached to the dialyzer (FIGS. 1 and 
8). Once attached to the dialyzer 20, the patient's blood 
can flow from the tubing set 28 through the arterial tub- 
ing segment 42 and the arterial dialyzer connector end 
54 into the dialyzer to be purified. Purified blood then 

20 flows out of the dialyzer 20 through the venous dialyzer 
connector end 56, through the venous tubing segment 
44 and other components of tubing set 28 and ultimately 
back into the patient 10. 

[0026] The arterial dialyzer connector end 54 
25 attached to the arterial tubing segment 42 is adapted to 
connect the arterial tubing segment 42 to the dialyzer 
20. The arterial dialyzer connector end 54 may be a 
luer-lock connector or the like as understood in the art. 
In the preferred embodiment the dialyzer connector end 
30 54 has a female luer-lock configuration. However, it is 
also understood that many attachment mechanisms 
would suffice as well, and that a male luer-lock configu- 
ration would also be within the spirit and scope of the 
invention. 

35 [0027] The venous dialyzer connector end 56 is 
also adapted to connect the venous tubing segment 44 
to the dialyzer. The venous dialyzer connector end 56 
may also be a luer-lock or the like connector. 
[0028] The break-apart feature of the dialyzer con- 

40 nector ends 54 and 56 improve upon the prior art by 
eliminating the loose fitting caps which cover the arterial 
and venous connector ends and the break-apart feature 
further helps maintain sterility. The arterial 54 and 
venous 56 dialyzer connector ends can be molded in 

45 different colors to match the often conventional and dis- 
tinctive colors of the respective inlet and outlet ports of 
the dialyzer 20. The conventional, separate connector 
ends have been manufactured with the arterial connec- 
tors of a red color, and the venous connectors of a blue 

so color. Molding each dialyzer connector end in the same 
color that corresponds to the respective connector port 
on the dialyzer 20 prevents confusion by the dialysis 
technician as to which dialyzer connector end is 
intended to be used with and fits into which dialyzer 

55 port. 

[0029] The dialyzer connector ends 54 and 56 of 
the present invention are preferably molded according 
to current techniques in the art. Plastic is injected into 
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the mold at locations on the mold that correspond to the 
side of the connector handles 58. The injected plastic is 
equally distributed throughout the mold to the connector 
ends 54, 56 and meets at scored portion 52, preferably 
forming a weakened weld line. The location of the weld 
line is controlled through the design of the mold and the 
molding parameters. 

[0030] As an alternative manufacturing process, the 
connector ends 54, 56 may be molded as separate 
parts and then welded together using RF welding or 
similar techniques to form a one piece break apart con- 
nector 50. 

[0031] FIG. 4 shows the arterial dialyzer connector 
end 54 and the venous dialyzer connector end 56 bro- 
ken apart from each other. The dialyzer connector ends 
54 and 56 are broken apart for separate attachments to 
the opposite sides of the dialyzer 20. 
[0032] FIG. 5 shows the arterial cannula connector 
end 62 and venous cannula connector end 60 molded 
together in a one piece single connector apparatus 64. 
^ The arterial cannula connector end 62 is adapted to 
connect the arterial tubing line 14 to a fistula needle or 
cannula 63 (not shown in FIG. 5, but see FIG. 8, below). 
The connector end may be a luer-lock connector or the 
like. In the preferred embodiment, the arterial cannula 
connector end is a male luer-lock. As shown in FIG 6 as 
a preferred embodiment, the male luer segment 68 of 
the connector end is hidden inside the collar 70 of the 
connector end 60. The venous cannula connector end 
60 is also a luer-lock connector. The venous cannula 
connector 60 is adapted to connect the venous tubing 
line 24 to a fistula needle or cannula 65 (not shown in 
FIG. 5, but see FIG. 8) as well. 

[0033] The arterial and venous cannula connector 
ends 62 and 60 respectively, are also preferably molded 
in distinct colors corresponding to the distinct arterial or 
venous fistula needles 63, 65 (see FIG. 8). The arterial 
cannula connector end 62 is preferably molded in a red 
color, and the venous cannula connector end 60 is pref- 
erably molded in a blue color. However, it should be eas- 
ily understood that any number of colors may be used. 
[0034] The arterial -venous cannula connector 64 is 
broken apart prior to use. The cannula connector ends 
62 and 60 are separated from each other by applying 
finger pressure to the scored portion 66 (see FIG. 5) of 
the connector 64. A principle purpose for molding the 
arterial-venous cannula connector ends together into 
one piece is to maintain sterility, and prevent contamina- 
tion of the tubing segments prior to use. 
[0035] FIG. 6 shows the arterial cannula connector 
end 62 and the venous cannula connector end 60 bro- 
ken apart prior to attaching fistula needle luers (not 
shown in FIG. 6) for insertion into a patient 10. 
[0036] FIG. 7 shows the molded one-piece cannula 
connector 64 being manually broken apart by the appli- 
cation of finger (or thumb) pressure leveraged in a con- 
centrated fashion at the line of weakness or scored 
portion 66 of the connector apparatus, separating the 



arterial cannula connector end 62 from the venous con- 
nector end 60 at the scored portion 66. The arterial can- 
nula connector end 54 is separated from the venous 
cannula connector end 56 (see FIGS. 3 and 4) in a sim- 

5 ilar fashion. Thumb pressure is shown in FIG. 7 by appli- 
cation of human thumbs 100 and 101 . 
[0037] FIG. 8 shows the arterial dialyzer connector 
end 54 and the venous dialyzer connector end 56 of the 
disposable tubing set detached from each other and 

10 attached to the dialyzer 20 in preparation for hemodial- 
ysis. Once attached to the dialyzer 20, the patient's 
blood flows through the arterial tubing segment 42 into 
the dialyzer 20 to be purified. Purified blood flows out of 
the dialyzer 20 through the venous tubing segment 44 

15 and back to the patient 1 0. 

[0038] Also as shown in FIG. 8 in preparation for 
hemodialysis, the arterial cannula connector end 62 
and venous cannula connector end 60 are detached 
from each other and connected to corresponding fistula 

20 needles 63 and 65. The arterial tubing line 14 and 
venous tubing line 24 are then connected to a patient 
through use of fistula needles or cannulas 63 and 65. 
Blood is withdrawn from a patient through an arterial 
cannula 63 into the arterial tubing segment 14. Dialyzed 

25 blood is returned to the patient through a venous tubing 
segment 24 and venous cannula 65. 
[0039] A preferred embodiment of the present 
invention has been described. Many variations of the 
invention may be made which are within the spirit and 

30 scope of the invention as claimed in the following 
claims. 

Claims 

35 1. A tubing set for connection to a medical device 
comprising: 

a first tubing segment; 
a second tubing segment; 
40 and a connector connecting said first tubing 

segment to said second tubing segment; 

said connector comprising 

45 a first connector end connected to said first tub- 

ing segment; 

a second connector end connected to said sec- 
ond tubing segment; 

whereby said first and second connector ends 
so are connected to each other with a weakened 

area disposed between the first and second 
connector ends whereby the weakened area 
can be broken for disconnection of the first and 
second connector ends from each other so that 
55 each of said first and second connector ends 

may be connected to a medical device. 

2. The tubing set of claim 1 , wherein the connector is 
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a one piece molded apparatus. 

3. The tubing set of claim 1 or 2, wherein the first con- 
nector end and second connector end each com- 
prise a female luer type configuration which are 
connectable to a corresponding male luer type con- 
nection mechanism on a medical device. 

4. The tubing set of any one of the preceding claims, 
whereby each of said first and second connector 
ends is color coordinated to correspond to the 
respective connection mechanism on the medial 
device. 

5. The tubing set of any one of the preceding claims, 
wherein the connector is of a plastic material. 

6. The tubing set of any one of the preceding claims, 
wherein the weakened area comprises a scored 
portion. 

7. The tubing set of claim 6, wherein the scored por- 
tion between the first and second connector ends 
extends partially around the circumference of the 
connector. 

8. The tubing set of any one of the preceding claims, 
wherein said first tubing segment comprises an 
arterial segment and said second tubing segment 
comprises a venous segment and wherein said tub- 
ing set is comprised of a first arterial connector and 
a second venous connector end. 

9. The tubing set of any one of the preceding claims, 
wherein the medical device is a needle or cannula 
for attachment to a patient. 

10. The tubing set of any one of claims 1 to 8, wherein 
the medical device is a dialyzer. 

11. A method for separating two tubing segments con- 
nected to each other by a connector having a weak- 
ened area for connection of each tubing segment to 
a medical apparatus the method comprising; break- 
ing the connector into first and second connector 
ends, attaching each connector end on each tubing 
segment to a respective medical apparatus. 



attaching comprises attaching each connector end 
to respective parts of a dialyzer. 

15. The method of claim 11 or 12, wherein the step of 
5 attaching comprises attaching each connector end 

to a needle or a cannula for attachment to a patient. 

16. A breakapart connector for connecting tubing to a 
medical apparatus, said connector comprising a 

10 first connector end connectable to a first tubing seg- 
ment and a second connector end connectable to a 
second tubing segment said first and second con- 
nector ends being integrally connected to each 
other and a weakened area between the first and 

15 second connector ends whereby the weakened 
area can be broken for disconnection of the first and 
second connector ends from each other so that 
each respective connector end may be connected 
to a medical apparatus. 

20 

1 7. The connector of claim 1 6 wherein the connector is 
a one piece molded device. 

18. The connector fo claim 16 or 17, wherein each of 
25 the first and second connector ends each comprise 

a female luer type connection configuration which is 
connectable to a corresponding male luer type con- 
nection mechanism on the respective medical 
device. 

30 

19. The connector of any one of claims 16 to 18, 
whereby the first and second connector ends are 
color coordinated to correspond to respective male 
connectors on a medical device. 

35 

20. The connector of any one of claims 16 to 19, 
wherein the connector is of a plastic material. 

21. The connector of any one of claims 16 to 20, 
40 wherein the weakened area comprises the portion 

between the first and second connector ends that 
extends at least partially around the circumference 
of the connector. 

45 



12. The method of claim 1 1 , wherein the step of break- 
ing comprises breaking along the weakened area to so 
control the location of the break. 



13. The method of claim 11 or 12, wherein each con- 
nector end has a luer connection configuration and 
the step of attaching comprises attaching each con- ss 
nector end through the luer connector. 

14. The method of claim 11 or 12, wherein the step of 
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